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(57) Abstract: A video TS packet separator extracts a video TS packet (VTSP) from a TS. A PES packet analyzer and a TS packet 
generator decode the video TS packet, encode again at a predetermined bit rate, and supply the TS packet to an input terminal of a 
switch. The input terminal of the switch receives a TS packet (UVTSP) other than video from a TS packet buffer. A control section 
controls the TS packet generator and the switch according to the timing information and PGR from a TS packet timing manager. 
Sign conversion is thus carried out for a transport stream. 
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Picture Experts Group) Zv-^v^/aX (ISO/IEC 13818-1) mM(D 
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E!l®f>j^hb— h ^J^^a ® T S ^' ^ ;b ^ :7° b ^ it 1 tr (is A 

^ — ■T-*i'^7:hU-AAS (C^^ bs ^n^tl^M P E G b'5"':^5=^' 

MPEG h"7=-'7l-7=-':3-^' 2 #t,1i& ^ ;t t' X h 'j - A V S (i: 
7^=3 — K ^ tL. ?)nfc t'7^':^M^{iM P E G t'^^^TT ^ > n 3 
izm^^tl^o MP E G h'5=-":ta:>z] — 3 T-iis #t ^ n t t"' 
^fS-^*^Pif^© t h 1/— h ® k*7=-'::t:^ h U— ACMPEGai>n 

- K ^nr T s-x';i/^^b 6 (3fit;i&^n^o — mpeg::^ 

^* 5 (Z#t*&$tl€)o MP E G::r-^'i' :r:ii>zi-^- 5 

(ZMPEG3i>zi — K^ixTTS-7;i'^rb^1t6 (Z#t,|&^n§o 
T S v';i.5^rL/^-9- 6 T-tts M P E G t' 5^::^ > =i — ^' 3 ?j #t|i^ 
^nfet'5=^':tXhU— AhMPEG^r — 5=^^:tJi>=3— ^'Syb^^^t 

^tlSTS®cf'(3s MPEG2 (Zip^ UT U ^ > ^ U :^ h 

U-A*s^^tLTV^^tl^, ^CDT S^^ail^^ >^ U :^ h 'j-A 

^>J^(^\ u b's;' 3 >sii3iT'M^3n'5s 5=^'— ^ ;^ h u-A 

Vts.T. V U— A{iMPEG2 tCipM UT*5 ^ -f. 
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tzt^-oX. i^ij ;i {^7=-" — ^ X h U — A ® J: -5 7& :7°-5 ^— h X h U 

^tz. m 1 iZ7r.Lrzm^(D\:f h u— hm^mmt'it. mpeg 

2 izmmLTz^^'^X h V —I^V S t:t — ^ ^ h U-AAS*^' 
l*^■o^^nTl^^ h-7>;;^:^— h;^ h U— ATS iZMJit^LX^ 

:^%mii Z (D J:, o ti:m^izm^X tj:^ tltz ^ (DX D . AtJ^n 
^TS®t|J{3. MPEG2 UT b p< > ^ U h U - 

A*^■^St^•rv^^^l'^■t'^s S^^a^b^ >^ 'J>^ h U-A 

(z^^Lfc^s nvF^m^tT ^ z tt^x^ ^<ii^iz-r^^(Dx$>^o 

h U -Ayb^^fi^b^ tiT T S® t'>;^ h h t ^ ct -5 

1- ^ ® T" § o 
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tf^ 2 CD/^°^ «y h ^ ^ Mfb L T guSH^ 2 ©^M-fb:^ h U-A^Sr^Sg 
U:^hU— A^7=-'I3 — KbTtuSBIIl©^b^>^UXhU— A{Z 

BuIB^it^^iis BuiB^^^IS*^^^ L;t|tiiB^ 1 ©Ji b 

^ >^ ^ h >; -A^«^t-i)^^^^p;f^®^?£T'^j^i-sc 

Src. lulB^«<b^#Sli^ SuiBHBiI^I^*^s3tS b}tBusB^ 5: > 
^"tilR{;S-:3l^Ts BulBH 2 h fusB^ 1 ©^Mfb:^ h 

H 1 ®^SYbx h 'J — Ai)^e>^ 2 ©^fi'fb;^ h U-A^^fig-rs h 
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'fb::^^^ >^ r ful2m 1 ®^S^b^ h V —A^mi^t 2 u 

luHB^^^ h <b:^7^ >y ^°*^^J55c bfeiiJaBil KD)^^ ^y hi:. huIBII 
BulB^ 2 ®#fi<b^ h 'J-A^^^tg-rs^*{bX5^ 

m 1 ®ZE. b ^ > ^ U ;^ h U — A ^5^zj — F LTbuIB^ 1 b ^ > 

i®^b^>^Uy^h u - A^«^r ^^^•^sm^®:^^ST-^f^■r 
S/i. HtjHB^fi'fby^T^ >y ^(i. HulBIBIt:^^^ >y :7°*^iB1t b;tSuiB 
m-fb^ h U -A(c4o(:tS^ < ^ :^ ^' {znih^t ^ ^ ^ \ >^'T% tuSB 
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X h ^) -i^t^ 2 commit X h >; — A ^^^ig-r § h ^ >^ n — k 

ntzmB^W 1 (D^m^tX h U-A^b^^H 1 (D:iz\y ^ >^ 'J ;^ h U — 

©luiB^m'fbx h y-A±(^^i:)-stti^^^ ^>^*^^si-^-r ^> 

§3^^ K > ^'mmizm':5\^-c. HulB^-^^^y bfb^lS*^^^ U^cBulB 
H 1 ®^1>!7- ^y h HtlsBII 2cD:i^U;^>^';— XhU — A^^t?^ 
2 ©/^^ ^y h &^fifb LTtulB^ 2 ©^fi-fb;^ h U — A ^^sg-T ^ 

3 HuiB:7°D ^'^ A®lulB^J^y^7^ ^y HuSB^gt:^ -r- ^y 

- K;^7^ ^y huIB5=^'=i- K r^b^^sK b fc tulBi^M-^^FJf^ 

©E^yhix— hT'i>=f — K-r^j^>^ — Ky^7^'y:7°h$^t?::^ 

^fcs tulBro ^'^ achuHB^^^t^ -y luHB^^^^T^ >y -7° 
^b^^MLfciusBH 1 >^ U h U -A ^It^fJcl-S^rF^^Fif 

^fcs BugB:7°n ^7'^ A®^fifbX-7^ >y ^{i. lulBIBit 5^ >y 
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^ o 

EI 1 It. ti£*0 t' >y h h ^f^^B®1tfi£®-<^J^^1"7' D ^ 
El -e ^ o 

El 2 (i. :^mncr) h ^ > ^ :3 — K ^B® ^1*^0 ® 1#^f?'J ^ t" 7* n 
^ H T- § o 

EI 3 (i. ±sE h ^ >^=i- K^B^ItfiK-r^^^^^J^SP^i^ififfl^lft 
fi5<;^^1'7'D>;/^EIT-feSo 

EI 4 (i. ±15 h ^ >X=]- K^B^Mffl bfc T SIB^^R©^^® 
— -^J ^ ^ -r :7' n ^ El T- -2) o 

EI5{i. ±iBT S5B^^«®KJ#^l5&B^1-^fcto®El-efeSc 

EI 6 ii. ±13 h ^ >x:3- K^B^«^-r ^^JISPgPcD^U D J^^SiJfP 

E18B{i. rn^'^AS:/^ — V-:^;H3>lf::L— ^(z-r h— ;bLs 
;t ® El T' & § o 
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ms Clt. y° u ^' ^ L.-^ — V ± )i Z2 y \^ - ^ iz -( h-;ubs 

•2) o 

7.^— h ^ h U — A T S-h^(bm2(D V ^ >y^^— h h U - A T S 

' ^^m.-r^v'yy^:n—Ymm.-c^^o mi(D vyy-T.-^r^-v^ 

h U — A T S {i. HI ®ai b ^ >^ X h U -A h LT ti-7=^:t{i-^ 
® h ^ y-XyT^— h X h U — iA^^-ir ^j/ h (i-MT ti'7=-*^ T Sj^^ h V 
T S P ^IBiE-r^) yt — ^' -< :tX h V -I^'P^(Dm(09'-^ X 
h ^)—l^mt>hti:^ \^'7'^i:X^V(Di: S/'^^^;; hUVTS Ft^^Mit 

:fj^tirzmBd.m l ® h ^ >:^^- hXhU-ATS ^ H^Ji5t•T■";^- 
TS^-?'^^^;; hVTSP ^^^-r § t'5=-":t T S;l>r h 1 0 

y hVT SFt:mmir:^n^ (code) ^ F/f^® ^ iST -5 ^^^-^ 

^J^^ 1 2 1 2 J: D '^f^$ ti^cfS-^^^-^>>- 

hfb LTt?-^'^J^^n;t T S/-^^ 'J/ h VT S P ' ^^m^ir^ 

T S^-^^^y h^^gp 15^. HulB^ 1 ® h^>X:tt— h U-A 
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T S :Sr^fi56t-^HuS5fci-^"^W.^1^® T S y1 ^ b U V T S P ^ ^t? 

a! 1 8 7bsiBtsLfcH5SB^ ^ > ^■-rifgi^S'^v^T. huIst s/^^ ^ 

h^^iJcglS 1 5 b^c t:-^"::?t- T S/-?^ >y h V T S P ' HulBf 

Ji^^l^OD TSy^^^y hUVTSP ^ ^ M^b b "C iulEU 2 © h "7 > 

;;^;ji_l.;7.hU-ATS' ^ L Hitll^'?- 0 \J T ^ H^tl t ^ 

4 1 6,4^t?o Z ®X ^ ^ 1 6 (i. ft 3iE t" ^ $iJ fP 1 9®fjiiJ 

0 ii^?F-^^i^gP 1 2 tCDmizP E S y h l l ^^ ^TzT 

Sji^ V ^ ^ ^> ^"ms^ 1 8 ^ X 5^ 1 6 ® (:: HiiJtSP^ 1 

b7"";r T S yl>ir h ^^gP 1 0 tts Xtst%^ I N A ^ tl ^ 
m 1 CD h ^ >:^:^— h h U — A T S :^)^ ^ ^5=^::^ T S h V T 

SP^?fttHbTPES/-?>ir^;/h 1 1 ('tH:^t-?.o T S 

,y h 6^m^ 1 0^i^fe^ mi®h^ >X:K— V^^^ ^'J h T S 
'^Hui3b7=^':^U^K® T S^^^lr >y h U V T S P ^JStti bT T S^-?>ir >y 
h ^y 7 T 1 7 {Z m -r o ^ (3 . f 7^' :r T S ^1 ^ <y h ^iSgP 1 
0(i. b7=^::^l-M^^® T S/^°^'y h UVT S V t^Xts^ tlfz^ ^ > 
^^'tSfg (T S{C:fe{t-2. b-7^";ri;i.^i^cD T S^-^^>y hCtH^^'l' ^ > ^" 
^^•rtifR) ^ T S ^^°>^r ^y h ^ ^ ^ > ^'^51^15 1 8 {3t±5^t-So 

P E S^-?^^y hj^^ffSP 1 1 ii. b^':tT Syi>:r>y h ^^gI5 1 0 
?)A;'3^tli)b'7^":tTS/l^>yhVTSPCD^-rD — K^rfflt^TP 
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E S (Packetized Elementary Stream) }^>T h ^^SS bx PES 

P E SM^ Vmmn^ 1 1 \±^fz. t^-^fb t:^';rft-^©P T S 
(Presentation Time Stamp) ^^-^^ItSP 1 2\Z^ti-^^o CdT". 

PTSh(iPES^-^^<;^ h «y ^'(zie3in^ nru ^^-^^ ^ — ^ -e 
E vmmn^ 1 1 *^'^sicLfc^-^^b tT7^'7}-m-§-^m^®;^^£ 

b'^y h b - h'^f^^S^|5l«®^Bh LTffll^§^^^ ^^^^ 
4^ (3 MjIjp ^ nT l^ ^ . |5?|J X. (i'^f^miStitSlg {z H -r ^ 15 & b 

T * cfc V^o 

(Dm^. n^itMmn^l 2lt. 0 3 iC^-Tct ^ (Z. MP E G t:-7=-':t 
y^zi—V 1 3 MPEG 1 4*^^^§o MPE 

G t' 7-*7t- 7=^^ 3J - ^- 1 3 ii. PES^'i^^y h 1 1 ?5 A;b ^ n 

€)^^'fb LX. m^titz t:"7=^':^{=-^§MP E G t: 

Ji>=i-^' 1 4 (zait^f M P E G h' ^* :?|- 5=^' =1 — ^" 1 3 ^ 
/zs ^^y'^m^lzMfBir :b P T S ^MP E G b' 5^" > zi - 1 4 
(3tB;'j-r^o MPEGb7=';rJ^>=i-^"14{i. MPEGb5^"^5=^ 
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>r 5^ 1 6 {i. gjtpgis 1 9 ±^h(Dn\mzm-^\.^x\^ts^xti'^ 

T S ^-^^ h 1 5 e A::'J^n5 t7=-'^T S >y h V T S 

P ' . ^tzltXtimi'h IZ'i^j^-r^ T S^-?^ h/s- 7 T 1 7 ti^ ^ 

xti^ti^ \^9'yti:xn(D Ts^-^-^^y huvTs p ^m^m^Mit u 

T S 7l>ir >y h ys- -y :7 T 1 7 tf^:t T S/n°^ h 1 0 iy> 

^XJj^n^ \:^9'-^i:k^i(DT S^-^^^y hUVTSP ^IBtt L T Hi?^. 
^y ^ 1 6 ©A:^i5^^b {zm±|-r ?.o 
TS^-?>5r^yh^-1'^ > ^"^il^ 1 8 ii. t'T^-'^TT S/^^y h ^M. 
^ 1 0*^^#t*&^n^. T SJ^^^y h^^^yyy 1 7 CsBlt^ntl^ 
^ t'5=-':tJ^>L^1^® T S/-?>!r <y h U V T S P IzMJit'^t ^ ^ ^ ^ >^t»$g 
(TS{Z4o{t^^i^TS^N°>r<y hUVTSPOitiii^^ ^>^"^^ 
^ T S ©B#FB^ia±-e®B$^iJ^7i^-r P C R (Progra 

m Clock Reference) &gSL. ^ti^^SOfP^l 9i3#t$A^^^ 

1 9 tt. T S^-?^ >y h ^ -f ^ >^'^ii^ 1 8 t>hW^-^n 
^ ^ >^lifBiDctt>"P C RtcSoUT:,, T S^N°^ >y h^^^ 1 
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5 *5J:t>*;^ ^ 1 6 ^^JfP^^o 

t:A±® J: Ota. Viy—h -^^^^-^ ^mWLCD h^>:^:3 — 
Mtts MAlz^.t ^ota. >X;i^- h^^hU-/. (TS) sB^ 

T S T P ' h ti'7=^"7f-J,:>l^i.co T S^l^ >y h U V S T P ^^S^b bTf# 

71=1- K^S(C. f h ^ h U -A/1-+^ 2 0 ~HBfil?^i*: 2 8 /b^ ^ 

t'^y h;:?: h U-A^^-t>-2 0(i. i 6 e>)ii^^A:t> 

5 T S h P C R ^I^J^tti LT P L L (Phase Locked Loo 

p) ^2 llzmtil.. ^®^il!^Arrival_time stampf^AOgP 2 3{zai^ 
1-2)0 PLLa32 12®^^® 2 7 MHz ^ D ^ ^ b' h X h U - 

A^-^-tf- 2 0 t^ibXti^ti^ PCR{ZD^^^^^ii)o ^'l'A;^^> 
r%^g|3 2 2 tt. 2 7MHz^ D >y ^® ^ □ >y ^ * >^ > ^ fit T 

Arrival.tiine stamp^^f jdnSS 2 3 (is t" b X h U — Ay^° — 1t 2 0 

T S ^ h 1 ^-V h a A — >^ > ^Vs- -7 T 2 4 tZ 
ttJ^n^^^ ^>^'S^-r^^AX^>r:S:^ISTSy^ hCf^ 

inl" i) o A — V > ^'ys -^y 7 2 4 {i. ^ -< A ;^ ^ > -rt^nm ^ ti 
^cT S «y b ^1211 LT. P/f ^® ^ fi#{uT: ^ 0 ITiE 

g|5 2 5{z{i};b-ri)o i^D ITIEgP 2 5 li. X A - > ^'^n" >y :7 t 2 4 
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2 7 t^i^xtj^ntz. ^m^ntz t s ^f^mm^ 2 s izmu-r^o 
mz. z(DT sialics® h ^ =1- ^mmcomi'fiz-Di^r. 
m^^^mLxmmT^o ^*5s ii]ei(a)73;S(c )tz7F-rT s^-^^:?- 
h©t»t?Ji3^LT^ mmiD)iZ7f<-rT s ^-^'^ h (Dt^mi.^. 

izlt. PE S/l^>y h^tfgP 1 173;ST S/i^^y h^BK^Pl 5®^ 
lifcttM^ UT i)o t-7^"::tU^i^® T S/l>^r -y h U VT S 

P ^ T S ^N'^ir >y h T 1 7 (z >y :7 t U > ^' U T ^ ^ ^ 

>^"(|p]!lI(E))-eai:^t-^c:^i::ctDs lsiia®5S^T^s-r ^ ^ > 

I5lIa(A)^z^■rc^:■97^t^'^TSy■?^>y^vTSP(l5l!II(3i^H^T 

V^I3«i^tlTV^5)i:^®^t!l®T S^^^^y hUVTS Fifi^^M^ 

)fy'ytTS^^^^yh^M.^10'^l±. mm{B)lZ^.T XolZ. 
T Siy(b \f'r:tT Sj-^^ >y b V T S P ^fSttl P E S >y 

tifgp 1 uimti-r i)o t'T^^^r T s/^^ h^^^ i oit^tz. mm 

(OlZTjktXolz^ T S :6^^ h'v^':ty.iS'1^©T S/^^-y hUVTSP 
^Jft tH 1>T T S >y h >y :7 T 1 7 (ittl;bt" ^ o d ix i: |oI . 
tiT-'^r T S/^^ >y h^m^ 1 OJi. f^Tf-J^J.^® T S/i^^y hUV 
T SPt^Xti^titz^ ^ ^ y^'mm^T S/'^'^r >y h ^ ^ ^ >^"^ii 

1 8 t {±1 -r ^ o 

P E S^l^ >y h l§?^/f^ 1 1 T-ii. tl T^":^ T S ^y h 1 0 

>b^6At^^nfct'7^■7^TS^^>r>yhVTSP®^-1'□-K^ffll^T 
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"ritmm^^^^^^^ 1 2l^®MPEG b' 5^' :t ^ 3 — ^' 1 SlZ^t) 
^ ?> o M P E G b 7=-' 3 - ^' 1 3 -e (is I-ES^^^ -J V Mlif^ 

{I^:65M P E G t:"^':^:ii>i3-^" 1 4lZthtl^tl^o 

MPEG :riiyZi — V 1 4 Ttt. MP E G 1 

:x.yzi — Y ^fv. ft ^tlfef^^^bb'^^Tr-fS-^Tb^Tt^i^vt-^ P T S h 
T S^-^^ «y h 1 5 (zmtJ^n^o T Sy^°>^r >y hi^^ 1 

$|J<IP$|5 1 9 yt)^ ^®fl§iJfI](iS-:3oT. M P E G h* 5=^:^31 > 
-^'1 4 y!)^e>At/^n}^c?5-^'fbt;7=-'7l-fs-^#\ |5l[2I(D ){c^T J; ^ 

h-7==^;*-ii;L^i.® T S ^-^^ h t^f1\-^(D^f^fz\im^^ t\X7.^ v =5- 1 
6 <Z)A:tj5BB^b (C#t^^n§o 

1 6{i. ^iJfP^ 1 9 *^ ^®^JfPtzS^V^-r (l¥lffl(±ll 6 CD 

ct D ^ X ^ 1 6 *^ IrJEI (F) (Z^fct d h'7=-' 

:tTS/-?>ir>j;hVTSP' ^ t'5=^':t Ji>l^t^® T ^}^>T v hUVTSP 

o 

^*5s lelEl (F) (Z^ L feet -5 13. FB^Pi;6s^l^fe T Syl^ Mi. 
±ieill 4 (Z^-rfSlx®i2^^.CD;^ A — V > ^'V^- -j; y T 2 4 ^ (3 
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cto^ "^commtn^^ ^tixtdmmi^2 sniB^^n^o 

h ^m^mi.xmm-r ^.y^-^^jy-s i ^\m^ i 9 Ji. t 

ctif P C R (zM-o v>-r. m^co^M ( ti" 7=^" ;t T S h ^^g(5 1 

0 (z T s *^A:tJ^nfc^ ^ ^ y^'^mmt vtzmm^m) s® 
BtPBiia±-e f 5=^:2}- i.:>i^i.®T s^-^^<y h u vt s F^mtir^^ ^ ^ 

-5. ^ ^ > ^'T-fi h^j^^nfcj^^. -y rs 2 izmtso 

7.y^yy°S 2 {3 43V^T, ^OPgP 1 9 (i. T S^l^ >y h 1 5 

CZ M P E G ^ > — ^" 1 4 t^^CDT S h itt ^n^-it\:f9':t 

m^t^i^.'^^tixi^^t^^ti^^mM-r^o t s/-?^ >y h^b-r ^ 

itli^:tm^t^m^^tlX\.^^ tm^^tltz^-^. Xv^ >y7°S 3 (I 

^y :7-S 3 jol^T. T >y 1 5 li. ^JtPg|5 1 9 

®$lJ^^CS-:3l^TMP E G h' 7=-" x. > ri - ^' 1 4 ^©l^-^lb 

>y ^ 1 6 {i. ^&J^^pgp i 9 •b^^(Dmmizm-^\^^xxtim'?aimiz 

W^i^x. ^tiX. T SJ^^^y b^sJo^ 1 5 t^^X1J^titz\:i^:tT 
S/l'Jr^y hVTSP' ^ ±%^m 4 (C^-Tf^lS© t" h X h U — A^^° 

-ti- 2 0 (zai;b-r 

7.^ ^yy'S 5 tZ j^l^T^ fBiJISP^ 1 9 lt±X(DT S^-?^ «y h ^ ^ 
>y ^ 1 6 ©f^^^(3ttl:tJ Ufc/b^S:^)^^^J^ ±T ® T S /■^'It- >y h ^ 

7fe4b\ ^y ■7°S 1 ^Z*>I/^T^ T S;-?^ -y h U V T 
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